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ABSTRACT 


Covid-19 is a worldwide pandemic disease which is caused by corona virus. This virus mainly attacks the respiratory 
system of the human body. Corona virus is known as “severe acute respiratory syndrome coronavirus 2 (SARS-CoV- 
2).""1 The symptoms due to this virus are viral pneumonia, cough, fever, fatigue and myalgia.@5! The novel corona virus 
is categorized into two categories. One is the virus which causes severe breathing problems and the other one is the 
reason of a critical emergency. The severe conditions caused by former type include, tachypnoea (greater than and 
equal to 30 breaths per minute), oxygen saturation of less than and equal to 93% at static and the proportion of 
PaO2/FiO2 of less than 300 millimeter mercury. The critical type of corona virus causes septic shock, respiratory 
dysfunction, and other organ damage which results in the need of mechanical ventilation and intensive care.' The 
origin of the corona was spotted in China in Wuhan city, Hubei.'”] Globally, there are more than 3 Million people who are 
infected by covid-19. Numerous European and American countries have been infected by this virus severely since its 
outbreak. These countries include France (155,000), Italy (240,000), Spain (245,000) and USA (2 BILLION). South 
Africa is termed as the leading country for the spread of infection from corona virus." It is reported that a lot of people 
are affected by this virus belong to an elderly age group, comorbid patients, immune-compromised patients and may be 
pregnant females.+5% it is analyzed that the pregnant females are more susceptible to respiratory infections as 
compared to normal women. The aim of this study is to find out the risk of COVID-disease in the pregnant females. 


















INTRODUCTION 


Signs and Symptoms of Corona Virus 
There are mainly three stages of coronavirus. Stage 


1 is known as the incubation time, it is mostly 
asymptomatic and it remains un-detected in the 
host, it exists for about 5 days. In Stage 2, this 
deadly virus causes mild symptoms in the body like 
mild fever or restlessness and is detectable at this 
stage. In the third and final stage, the virus is at its 
extreme level. It causes severe symptoms like 
respiratory distress and eventually death." the 
infected individuals show the symptoms of 
pneumonia, difficulty breathing, diarrhea, 
headaches, excessive sputum and haemoptysis 
etc.5!241 some infected individuals are 
asymptomatic and they are the main cause of 
spread because they are unaware of their own 
health conditions. The mortal symptoms include 
cardiac injury, respiratory distress, grand-glass 
opacities and RNA anemia.© 

The corona virus enters in the respiratory track via 
nasal cavity and by mouth. The innate immunity is 
initiated to stimulate the inflammation, which 
causes alveolar blockage. The alveolar blockage 
causes grand-glass opacities, hypoxia and then 
death. 
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Pathogenesis of Corona Virus 
The corona virus is a positive single stranded RNA 


virus and consists of four things, namely an 
envelope, a membrane, a nucleocapsid and a spike 
protein.>! The exact target of the virus is 
respiratory area. It binds to a receptor known as 
angiotensin converting enzyme 2 through receptor 
binding domains." As the virus binds with the 
receptor of the host cells, the protein known as 
spike protein, goes through conformational changes 
for the viral envelop to bind with the cell 
membrane. All these steps lead to the release of 
RNA into the host cells. This process occurs 
through the endosomal pathway. As the RNA 
enters into the host cell, it multiplies into the viral 
replicase. These replicase are then broken down 
into smaller particles through proteinases. The 
smaller particles are then translated into viral 
proteins by messenger RNAs. After this process, 
they are then accumulating into virions on 
endoplasmic reticulum and golgi apparatus. These 
membrane bounded organelles help in the release 
of virions through vesicle formation."”! After the 
release of particles outside of the cell, they enter 
into the blood cells, endothelial cells and alveoli. 
Entering of such particles into the cells initiates the 
inflammatory response. And thus cytokines and 
immune cells are activated severely in the body. 
This causes disturbances in breathing. 

Immune Expression in Corona Virus versus 
Pregnancy 
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Covid-19 Adaptive Immune Response 
In Wuhan an _ investigation was conducted. 


Approximately 100 patients showed that total 39% 
neutrophils were raised, and total 36% lymphocytes 
were reduced and elevated serum interleukin-6 and 
85% high C-reactive protein.“®! One more study 
shows that in 40 patients, elevated neutrophils and 
reduced lymphocytes of intensive care unit patients 
as compared to non-intensive care unit patients. It 
was also concluded that the elevation of neutroplih 
cells and the reduction of lymphocytes is related to 
the severity of disease and death.'!°! The same 
results were found by Chuan et al., (2019). He 
observed that the patients with severe cases of 
corona virus have reduced lymphocyte counts, 
greater leukocyte counts along with neutrophil- 
lymphocyte ratio (NLR). Apart from this, reduced 
levels of eosinophils, monocytes and basophils 
were seen. 4 It is also reported that new corona 
virus cases showed that lymphocytes were 
decreased to less than 6% in just 2.1 weeks after 
the onset of disease in corona positive patients. 
This study shows that there is a great detrimental 
role of lymphocytes in the progression of corona 
disease. 7"! 

Evangelos et al. conducted a research. The result of 
that result shows that out of 55 patients of covid- 
19, 29 patients showed “severe respiratory failure 
(SRF)” every patient had “macrophage activation 
syndrome and very low “human leukocyte antigen 
D related (HLA-DR) expression” due to elevated 
reduction of CD4 lymphocytes, Natural Killer cells 
and CD19 lymphocytes.” Lymphocytes are the 
types of human defense mechanism known as 
white blood cells. They have a major role in the 
protection of the immune system of foreign 
particles and infectious microorganisms. The 
lymphocytes consist of T-Cells (it initiates cell 
mediated-cytotoxic adaptive immunity), B-Cells (it 
initiates antibody driven adaptive immunity) and 
Natural Killer Cells. Natural killer cells and T-cells 
are vital for the management of infection.?7! In 
corona patients, the absence of these cells is linked 
with the severity of corona disease in the patients. 
Zheng et al showed that the complete NK and CD8& 
T-Cells were reduced greatly in Covid-19 patients 
and all patients with SARS-CoV-2_ infection. 
Another expression NKG2A was also increased in 
those patients.?3] NKG2A is a receptor for NK 
Cells having inhibitory effect.@*! Elevated NKG2A 
stops Natural Killer cells from working their 
routine functions. Covid-19 Innate Immune 
Response Pro-inflammatory cytokines for example 
IL-6, IL-1B, IFNy, IP10 and MCPI have been 
increased in the infected patients’ blood with 
SARS-CoV and MERS-CoV.>! Both of these are 
related to COVID-19. It is shown in the following 
[Table 1]. It is also observed that the patients with 
severe conditions had elevated IL-7, IL-2 and IL-10 
in their blood plasma. They also had _ higher 





granulocyte colony stimulating factor (G-CSF), 
IFNy, GMCSF, VEGFA, IL2. IL10, IL7, IP10, 
MCP-1, GCSF, TNFo, MIPlo, MIP-1A, MIP1B, 
PDGEFB, Cip-10 tumor necrosis factor (TNF) and 
macrophage inflammatory protein 1a (MIP1q).>*! 
The levels of IL-6 has been increased in the 
patients with time. They were highest in the non- 
survivors as compared to survivors.”°! The severity 
of disease is linked with a higher proportion of 
CD14+CD16+ inflammatory monocytes in the 
blood plasma as compared to the patients with mild 
severity of this disease.?”] The former cells release 
the inflammatory cytokines that are the part of 
cytokine storm which includes IP-10, MIPla and 
MCP1. The cytokine storm has wavelet effects on 
the body. Higher levels of cytokines can result in 
multi organ failure and septic shock etc. All these 
can cause heart muscle damage and circulatory 
failure in some patients.?8) 


Immune response in Normal Pregnancy versus 
COVID-19 





Pregnancy SARS-CoV-19 





Decreased Natural Killer cells Decreased Natural Killer cells 





Increased NKG2A receptors Increased NKG2A receptors 





Decreased Lymphocytes Decreased Lymphocytes 





Increased Pro-inflammatory Increased Pro-inflammatory 
Factors factors 











Increased ACE2 receptors Increased ACE2 receptors 








Natural Pregnancy Immune Reaction 
The role of natural killer cells is to protect our body 


from the disorders by releasing a number of 
cytokines for example TNFa and IFNy. These 
TNFo and IFNy act on the other cells of the 
immune system known as macrophages to protect 
the body and fight against the other organisms. The 
natural killer cells are seen to be involved in the 
females with pregnancy.'??! In a normal, healthy 
pregnancy, natural killer cells proportion is 
increased in the first trimester. Afterwards it goes 
on decreasing in 2"4 and 3 trimesters. Along with 
this the natural killer cells in the uterine become 
very less granular and reduce in number in the first 
trimester. There are very less uNK at term.°°! 

In both mice and humans, the uNatural killer cells 
help in the spiral artery remodeling along with 
trophoblast cells.%!! A report by Hanna et al., 
(2006) explained that uNK cells have very less 
ability to kill the trophoblast cells, however, they 
maintain and manage the invasion of trophoblast by 
making chemokines, IFN-inducible proteins-10 
(IFN-10) and interleukin-8 (IL-8). 

In addition to the uNK cells stimulate vascular 
growth by excreting angiogenic factors, for 
example, endothelial growth factor (VEGF) along 
with placental growth factor (PLGF).©?! Both of 
these factors, namely VEGF ANF PIGF are meant 
to play an important part in the maintenance of 
pregnancy. The activation of uNK cells is 
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accompanied by the complications of pregnancy, 
for example, pre-eclampsia (PE) and _ instant 
abortion.?9! NKG2A are the inhibitory cell 
receptors, which control the natural killer cells 
during normal pregnancy. It is shown in [Table 1]. 
The activation of NK2GA receptors inhibits the 
natural killer cells from damaging trophoblast cells. 
Some studies show an increased expression of 
NKG2A in normal pregnancy progression.49331 
Pregnancy is described as an “anti-inflammatory” 
state because the inflammation will result in fetal 
and maternal complications.°**>! However, some 
studies show the opposite of the above mentioned 
statement.?@ Tt is also analyzed that the Ist 
trimester is the pro-inflammatory phase while the 
2nd trimester is the anti-inflammatory phase and 
the 3rd trimester is again the pro-inflammatory 
phase.*! in the phase of Ist trimester when the 
placentation and implantation takes place, the 
inflammatory reaction occurs for the blastocyst to 
penetrate the uterus for the implantation and for the 
invasion of trophoblasts.°7 At this stage, the 
strength of the maternal system reduces which 
results in weakness. As a result of it, the mother 
suffers from fatigue, morning sickness and 
headache. This shows the pro-inflammatory 
phase.%*! In the next phase of the trimester, the 
anti-inflammatory state enters and the fetus starts 
developing swiftly. The health of mother becomes 
better and the other symptoms of inflammation and 
weakness disappear slowly. 9?! 

In the final trimester, the fetus development 
completes, and the process of delivery starts in the 
mother’s system.?%! The immunity is initiated again 
in the process of delivery of the fetus and the 
placenta.“*! To cope with this phase, the immune 
cells enter the myometrium thus making a pro 
inflammatory phase which initiates the contractions 
in the uterus.“°! this shows that the shifting of 
cytokines results in the initiation of any disease in 
the pregnancy. In the African countries where the 
infectious disease like malaria is a problem, the 
pregnant females are at greater risk of gaining the 
infection due to their condition. It occurs mostly in 
the first trimester while the other females with 
Lassa fever develop this disease in the third 
trimester. 

The novel corona virus is a pro-inflammatory 
disease and it may invade in the friendly 
environment. As the first and third trimesters are 
the pro-inflammatory disorders phases and are 
suitable for the corona virus. However, the 2nd 
trimester is a safe phase as compared to the other 
two trimesters. No result has been found on the 
vertical transmission of this disease in the fetus 
form mother.!! it is reported that the placenta has 
the protective action against the microbial foreign 
pathogens. Some cells like trophoblasts activate the 
expression of “secretory leukocyte protease 
inhibitor (SLPI)” and INF-f. Both of these 


a Risk Factor of COVID-19? 


chemicals are responsible for the inhibitory effect 
against microorganisms, especially viruses for 
example HIV.'! This process protects the baby, 
but it has no effect of the mother carrying the fetus. 
Thus, the placental sensitization induces the 
immune system which can sensitize the pregnant 
female for infection. The receptor on which the 
placenta binds are known as ACE2 receptor. 


ACE2 Receptor in Pregnancy 
The energetic role of the Renin Angiotensin 


System (RAS) in pregnancy has been reported.29-4>- 
481 The ACE2 receptor is essential for RAS as it is 
involved in the conversion of Angiotensinogen to 
Angiotensinl, which is then converted into 
angiotensin 2, and angiotensin2 into angiotensin (1- 
7). 49 in placenta the expression of ACE2receptor 
has been reported. The other members of the 
coronavirus family, for example, MERS-CoV and 
SARS-CoV, have been reported to induce 
complications. 50 These types of virus contains 
analogous pathogenic traits as the existing SARS- 
CoV2.5°! All these agents are known to be the 
threat to the pregnant females and their fetus. 

The presence of ACE2 in placenta is reported to be 
greater in the “villous — cytotrophoblast, 
syncytiotrophoblast cells and in the decidua” 
during Ist three months of pregnancy.©" The 
“syncytiotrophoblast cells” play their role in fetal 
and maternal gas exchange along with nutrient 
supply.57] As ACE2 is too much expressed in 
placenta, so it not only enhances the risk of the 
mother having SARS-Cov?2, but is also shown that 
conversion from female to fetus may happen.'4! 

A mother, whether she just gave a birth to her baby, 
or is breastfeeding, probably, be worried about the 
impact of this pandemic on her baby’s health. She 
must be concerned about her health as well. Here is 
what she needs to know: 


Risk of corona on pregnancy 
Corona has effected pregnant women at a very low 


rate. Nevertheless, the risks of getting ill from 
corona during pregnancy are high. According to 
Centre for Disease Control and Prevention, 
pregnant women getting corona are more at the risk 
of facing intense respiratory issues than non- 
pregnant women. Pregnant women are most likely 
to need ventilators at a higher rate than normal 
women. It has been observed that Black and 
Hispanic pregnant women are more likely to face 
the disproportionately caused by the corona virus. 
The effects of corona virus on the health of the 
pregnant mother or its effect on the baby after birth 
are yet unknown. Some research says that the 
COVID effected pregnant women are more likely 
to give premature pre-mature birth and the babies 
are at the risk of being admitted to neonatal unit 
more than the normal babies are. 
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Pregnant women must readily call the Health Care 
Provider if they feel even the slightest symptoms of 
corona or they are exposed to someone with 
corona. If you have testing kit, it is recommended 
that you must go for the corona virus test. Also, 
keep all the precautionary measure before going for 
the checkup. Call your health care provider 
instantly, if you feel like having any symptom of 
corona virus and inform them about the symptoms 
before you face any other exposure. 

If a pregnant woman gets corona, her care will 
include the reduction of fever, pain, lessening of 
cough etc. That means, a corona positive pregnant 
woman will be treated to get rid of the symptom of 
corona and will be given many fluids and 
medications. The patient might be admitted to 
hospital it, the condition gets worse. 


Impact on the Prenatal Care 
The precaution taken by the community against 


corona virus may affect your routine to go to the 
prenatal care. Ask your doctor, if online prenatal 
care is fine for pregnancy and for your baby, if so, 
go for this option and ask further about how it is 
going to work. Ask your health care provider if 
they should keep some necessary instruments like a 
blood pressure checker at home. For a successful 
online prenatal care, we suggest you to make a 
detailed note of everything you are going to ask 
your doctor and make a proper checklist before 
starting the session. Also, try to do some good 
research on online childbirth classes. 

If you find symptoms to be severe, or you do not 
find this virtual prenatal care to be enough, ask 
your doctor to arrange some in person appointment. 
Ask them if your condition is fine for your baby or 
not. 


Recommendations for Labor and Delivery 
If your health is safe and appropriate as you reach 


the labor day, you must have a usual delivery. 
However, women must be prepared for the 
flexibilities. 

For the C-section and labor induction, the woman 
and her support person will be checked for the 
corona almost two days before their check in, they 
will also be screened for the corona virus before 
they enter labor room. If you are tested positive for 
corona virus, you shall be rescheduled for the 
operation. 

For the sake of the health of the baby and mother, 
the number of people in the labor room might be 
lessened. Thus, the facility of having more people 
will be reduced. After delivery visits will also be 
reduced. You and your support person will be 
checked for corona on a daily basis. Your stay in 
the hospital will more likely to be reduced. 

After the baby birth, it is recommended to wear 
proper dress and a face mask, to protect yourself 
from the attack of the virus. Keeping your baby’s 





crib near your bed is fine, but it is also 
recommended to keep it a safe distance with your 
baby. This is all the precautionary measure to 
protect baby and mother from the virus attack. 
Only 2-5% of the newborn babies of mothers with 
symptoms of the corona are tested positive for 
corona. 

However, the baby might be strictly separated from 
the mother after birth, if the mother is severely ill. 


Postpartum Guidance 
The protection and care after postpartum is an 


ongoing process. Make sure to have regularly 
scheduled online visits with your doctor to have a 
proper check on your health. 

Anxiety might attack you hard when it is about the 
health of your family and baby. Pay a good 
attention on mental health. Manage to have a good 
time with friends and family while taking enough 
precautions from the corona. 


Breastfeeding 
No report has been seen to give evidence on the 


transmission of corona virus to the fetus through 
breast milk. Some researchers have shown the non- 
presence of coronavirus is the milk of females. The 
main research of is that is the female transmits the 
virus to the baby through the droplets from the 
mouth during breast feeding? If someone is corona 
positive, it is recommended that the female should 
wear the mask during feeding her baby. And if 
someone is pumping the breast milk, she should 
wash the hands before using pumps. 


Recommendations 

To decrease the risk of infection, avoid the contact 
with sick people and keep approximately a distance 
of 6 feet among yourself and others. Wearing a 
cloth face mask in public and at work is essential 
for anyone and reduces the contact with people as 
much as you can. Use alcohol-based hand sanitizers 
that have more than 60% alcohol. There is not any 
valid research on the safety levels of corona 
vaccines in normal pregnant or women who are 
breastfeeding. 


Effect of Coronavirus on Baby 
Recent evidence shows that if someone has the 


virus, it is unexpected to do problems with the 
baby’s development, and there is no report of this 
analysis till now. There is also not proven that the 
COVID-19 in early pregnancy enhances the 
proportion of miscarriage. There is also no 
evidence for the transmission of infection from 
mother to fetus, which is called vertical 
transmission. However, evidences show its 
transmission horizontally. 

Worldwide, reports show some babies were born 
prematurely to women who were unwell due to 
coronavirus. It is doubtful whether COVID-19 





Annals of Intemational Medical and Dental Research, Vol (7), Issue (2) 


Page 25 


i) 
(9°) 
(eo) 
Ss 
ie 
iS) 
= 
o 
oO 
=} 
a 
aie 
Dn 
= 
Ls} 
< 





Cushad et al; Is Puegnancy a Rish Factor of COVID-19? 


caused such premature births, and it was suggested 
that the babies were born before expected deliver 
date for the advantage of the women’s health and to 
ensure them to recover. 

In the UK report of 420 pregnant women with 
COVID-19, showed that babies who were born by 
females with COVID-19 severe enough that the 
woman required intensive care. Almost two in five 
were born prematurely and admitted to a specific 
neonatal unit, less than 20 babies were born too 
much prematurely. Two in 20 babies born had a 
positive test forcovid-19, but just half of them had 
positive test after birth, showing that the 
transmission of the COVID-19 infection from a 
woman to her baby is very low. The babies born to 
women who had tested positive for COVID-19 
required neonatal care similar to the babies born to 
women without the infection. 


CONCLUSION 


Literature evidence clearly shows that the normal, 
healthy pregnant females are much vulnerable to 
develop coronavirus because of the immune 
response. Both pregnant females and corona 
patients are seen to have lesser lymphocytes and 
NKG2A_ inhibitory receptors as compared to 
normal human being. In the same way it is reported 
that the same mentioned persons have greater 
levels of IL-2, IP-10, ACE2 etc. To sum up, the 
pregnancy is a risk factor for the development of 
COVID-19. 
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